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, L.A. Zadeh , $[0,1]$
. , $X$
$\tilde{A}$
$\mu_{\tilde{A}}$ : $Xarrow[0,1]$ , $x\in X$ ,
$\mu_{\tilde{A}}(x)=0.6$ , .
, $M=\{v|v : [0,1]arrow[0,1]\}$ $[0,1]$
. $M$ , $\mu_{\tilde{A}}$ : $Xarrow M$




1559 2007 93-105 93
, $n$ (hzzy sets of tyPe n) ([111).
, , , , ,
$Zadeh[11]$ $n$ 1
. 1 ,
$[0,1]$ $C_{1}([0,1])=\{[a, b] : a,b\in[0,1], a\leq b\}$
, , $[0,1]$ . ,
1 (interval-valued
ffizzy sets, [4] ).
, , K.T. Atanassov
(intuiuonistic fuzzy sets) ([1]). Atanassov
$[0,1]$ ,
$x$ , (the degoee
of membership) (the degree of non-membership) , 2
.
W-L. Gau D.J. Buehrer ,
[81.
Attassov , , H. Bustince P. Burillo , Atanassov
Gau-Buehrer [31.
Atanassov 1986 , W-L. Gau D.J. Buehrer
1993 . ,
Atanassov (Atanassov’s Ihtuifionisfic
Fuzzy Sets), A-FS . ,
.
,
, , [2, 6, 7, 91.
, , Atanassov
( $Inmbonis0c$ ’fuzzy sets) ,
(Intulbonklic’ fuzzy sets) * ,
* Atanassov Intuitionistc fuzzy set , intuiuon-
isfic’9 . , -
, , .
94
.“Intuitionistic fuzzy sets” Atanassov
1984 , , -
,
. , -















2.1 (Bustince and Burillo [81). $X$ ,
$x$ .
, $X$ $V$ 2
.
(i) ($m\iota th$-membership) $t_{V}$ ; $t_{V}(x)$ $x$ $V$
.
$(\ddot{u})$ $\wp alse- m\ell mbersh\dot{\varphi}$ ) $fv$ : $f_{V}(x)$ $x$ $V$
95




$Eff2.Z$ $t_{V}(x)+f_{V}(x)\leq 1(\forall x\in X)$ , $x\in X$ $0\leq t_{V}(x)\leq$
$1-f_{V}(x)\leq 1$ , ,
$x\in X$ $[t_{V}(x), 1-f_{V}(x)]$
.





. , $’\gamma(R)$ ,
.
, .
2.2. a $R$ ,





(iv) cl $\{x\in \mathbb{R}|\mu_{a}^{\sim}(x)>0\}$ . , $c1(A)$ $A$ .
, .
2.3. a $R$ ,
, $t_{a}^{\sim}:$ $\mathbb{R}arrow[0,1],$ $f_{a}^{\sim}:$ $Rarrow[0,1]$
96
. , $a\sim$ ,
.
(i) $t_{a}^{\sim}$ , , .
(ii) $t_{\tilde{a}}$ , , .
(iii) $t_{a}^{\sim}(x^{1})=1,$ $f_{a}\sim(x^{1})=0$ $x^{1}$ .








$t_{a}^{\sim}(x)= \max\{\iota-\frac{|x-c|}{d},0\}$ , (1)
$k(x)= \min\{\frac{|x-c|}{d’},$ $1I$ (2)
$c$ , $d>0$ , $d’>0$ . ,
a $a=\sim\langle c,d, d’\rangle$ .
, $r\in R$ $r=\langle r, 0,0\rangle$
. , $d=d’$
.








$2S$. $a\sim\in\gamma_{sr}(\mathbb{R})$ , $\lambda(\neq 0)\in \mathbb{R}$ $\lambda$
$t_{\lambda\cdot a}\sim$ , , .a\tilde
.
$tx_{a}^{\sim}(x)= \max\{\iota-\frac{|x-\lambda\cdot c|}{|\lambda|\cdot d},0\}$ , (3).
$f_{x_{a}^{\sim}}.(x)= \min\{\frac{|x-\lambda\cdot c|}{|\lambda|\cdot d’},$ $1\}$ . (4)
, $\lambda=0$
$t_{\lambda\cdot a}\sim(x)=I_{\{0\}}(x)$ , (5)
$f\lambda\cdot a\sim(x)=I_{n\backslash \{1\}}(x)$ (6)
. $S$ , $S\backslash T$ $S$
$T$ .
$\lambda\cdot a=\lambda\cdot\langle c,d,d’\rangle=\langle\lambda\cdot c, |\lambda|\cdot d, |\lambda|\cdot d’\rangle$
.
$\blacksquare$
2.6. 2 $\sim a=\langle a^{1}, a^{t},a^{f}\rangle,b=\sim\langle b^{1}, b^{t}, b^{f}\rangle\in\prime V_{ST}(R)$ $\sim a+b\sim$
$t_{a+\tilde{b}’}\sim$ , $f_{a+}\sim g$
.
$t_{a+b} \sim\sim(x)=\max\{1-\frac{|x-(a^{1}+b^{1})|}{a^{t}+b^{t}},0\}$ , (7)
$f_{a+\tilde{b}} \sim(x)=\min\{\frac{|x-(a^{1}+b^{1})|}{a^{f}+b’},$ $1I$ (8)














, D. Dubois H. Prade [121






, 4 $[a\sim, \infty$), $(a\sim, \infty),$ ( $-\infty.\infty\infty$ , $(-\infty,a\sim)$
.
$\{\begin{array}{l}f\sim r.x<f_{[a,\infty)}\sim(y)=\inf_{\sim}f_{a}\sim(x)x:x<y\end{array}$ $\{\begin{array}{l}t_{(a,\infty)}\sim(y)=\inf_{>x:x,y}\{1-t_{a}^{\sim}(x)\}f_{(a,\infty)}\sim(y)=\sup_{>x:x,y}\{1-f_{a}\sim(x)\}\end{array}$
$\{\begin{array}{l}t_{(}-\infty,a\eta(y)=\sup_{>x:x,y}t_{a}^{\sim}(x)f_{(-\infty.\eta}l(y)f_{a}(x)\end{array}$ $\{\begin{array}{l}t_{(-\infty,a)}\sim(y)=\inf_{r.x<\sim \mathcal{Y}}\{1-t_{a}^{\sim}(x)\}f_{(-\infty.a)}\sim(y)=\sup_{\sim \mathcal{Y}}\{1-f_{a}\sim(x)\}x:x<\end{array}$
, 4 .
$[\sim a, \infty$) : $a\sim$ ”
$(\sim a, \infty)$ : $a\sim$ ”
$(-\infty,\hat{a}$] : ‘ ”




, $X$ , $X$ $\gamma(X)$ . ,
$[0,1]$ $C_{I}([0,1])=\{[a, b] : a, b\in[0,1],a\leq b\}$
. , $W\in\gamma(X)$ , $\gamma(X)$ $C_{1}([0,1])$
$P_{W}$ : $\gamma(X)arrow C_{I}([0,1])$ .
$P_{W}(V)=C \{\sup_{x\in X}$ min $\{t_{V}(x), r_{w}(x)\},$
$s^{uP}$
min $\{t_{V}(x), 1-f_{W}(x)\}$ ,
$\sup_{x\in X}$




$C_{1}([0,1])$ . , .
2.1. (9)
$P_{W}(V)=[ \sup_{x\in X}$min $\{t_{V}(x),t_{W}(x)\},$ $1- \inf_{x\in X}$max $\{f_{V}(x),f_{W}(x)\}]$ . (10)
.
, $V,$ $W$ $a\sim,b\sim\in V_{N}(R)$ , 2
, $\sim b$ .
Pos $(a\sim\leq\sim b)=P_{b}\sim([a\sim, \infty))$ , (11)
Pos $(a\sim<\sim b)=P_{b}\sim((a\sim, \infty))$ . (12)
$\sim a\leq\sim b$ ’ , $\sim a<\sim b$’
. , . ,









2.8 ([101 ). 2 $[a, b],$ [$c,$ $\eta\in C_{1}([0,1])$ , $a\geq c$ $b\geq d$
$[a, b]\geq[c$, .
21 , $\sim a$ $\sim b$
$[0,1]$ [$c$,
, . , .








subject to $\tilde{A}x\leq\sim b$ , (VLP)
$x\geq 0$
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$\sim c=(c_{1}\sim$ $c\sim$ .. . $\sim c_{n})\in V_{ST}(\mathbb{R})^{n}$ ,
$\tilde{A}=(\begin{array}{l}\sim a_{l}\sim a_{2}|a_{m}\sim\end{array})=(\begin{array}{llll}\sim a_{11} a_{l2}\sim \sim a_{1n}\sim a_{2l} \sim a_{22} .\cdot a_{2n}\sim| | |a_{ml}\sim \sim a_{m2} \cdots a_{mn}\sim\end{array})\in\gamma_{ST}(\mathbb{R})^{mxn}$ ,
$\sim b=(b_{1}\sim$ $\sim b_{2}$ .. . $\sim b_{m})^{T}\in V_{ST}(\mathbb{R})^{m}$ ,
$\sim c_{j}=\langle c_{j}^{1},c_{j}^{t},d_{j}\rangle$ , $j=1,2,$ $\cdots,n$ ,
$\sim a_{ij}=\langle a_{ij}^{1},a_{ij}^{t},a_{ij}^{f}\rangle,$ $i=1,2,$ $\cdots$ , $m;j=1,2,$ $\cdots$ , $n$,
$\tilde{b}_{i}=\langle b_{i}^{1},b_{i}^{t},b_{i}^{f}\rangle$, $i=1,2,$ $\cdots$ , $m$,
$x=(x_{1}$ $x_{2}-$ $x_{n})^{T}\in \mathbb{R}^{n}$ ,
$0=(0$ $0$ . .. $0)^{T}\in R^{n}$ .
. , maximize’, $\leq$
. , .
32








$PosPos\{\begin{array}{ll}\sim cx\geq\tilde{d})\geq\lceil\beta_{L},\beta_{U}], a_{i}x\sim\leq\sim b_{i})\geq[\alpha_{L},\alpha_{U}], i=1,2, \cdots,m,\end{array}$ (VLP’)
$x\geq 0$ ,
$\tilde{d}=\langle d^{1},d’,d^{f}\rangle\in V_{ST}(R)$ $[\alpha_{L}, \alpha_{U}],$ $\beta_{L},\beta_{U}$] $\in C_{I}([0,1])$
.
, , ( ) $d\sim$
$\beta_{L},\beta_{U}$],
102
, $[\alpha_{L},\alpha_{U}]$ . ,
$x$ (VLP) (VLP’)
.
3.1. \sim n\sim (VLP) \mbox{\boldmath $\rho$}M\sim (VLP’) , $1\prime A^{\backslash }$
.
(i) Pos $(c^{T}x\sim\geq d)\geq\beta_{L},\beta_{U}$ ] $i\mathfrak{U}9$ , 9 /JRff
.
$\{c^{1}+(1-\beta_{L})c^{t}\}x\geq d^{1}-(1-\beta_{L})d^{t},$ $\{c^{1}+(1-\beta_{U})c^{f}\}x\geq d^{1}-(1-\beta_{U})d^{f}$
$(\ddot{u})$ Pos $(a_{i}x\sim\leq\sim b_{i})\geq[\alpha_{L},\alpha_{U}]$ \Delta $g$ , \Delta r $\theta$ ’tMff
.
$\{a_{i}^{1}-(1-\alpha_{L})a_{i}^{t}\}x\leq b_{i}^{1}+(1-\alpha_{L})b_{i}^{t},$ $\{a_{i}^{1}-(1-\alpha_{U})a_{i}^{f}\}x\leq b_{i}^{1}+(1-\alpha_{U})b_{i}^{f}$
, $i=1,2,$ $\ldots,m$ ,
$c^{1}=(c_{1}^{1}$ $c_{n}^{1}$), $c^{t}=(c_{1}^{t}$ $c_{n}^{t})$ , $c^{f}=(d_{1}$ $c_{n}’)$ .
$a_{i}^{1}=(a_{i1}^{1}$ $a_{in}^{1}$), $a:=(a_{i1}^{t}$ $a_{in}’)$ , $a_{i}^{f}=(a_{i1}^{f}$ $a_{in}^{f})$ ,
.
, (VLP’) , (VLP”)
.
Find $x$
such that $\{c^{1}+(1-\beta_{L})c^{t}\}x\geq d^{1}-(1-\beta_{L})d^{t}$,
$\{c^{1}+(1-\beta_{U})c^{f}\}x\geq d^{1}-(1-\beta_{U})d^{f}$ ,
$\{a_{i}^{1}-(1-\alpha_{L})a_{i}^{t}\}x\leq b_{i}^{1}+(1-\alpha_{L})b_{i}^{t}$ , $i=1,2,$ $\cdots,m$,
$(VLP’)$








$(VLP-(\alpha,\beta,\tilde{d}))$ . , $\alpha=(\alpha_{L},\alpha_{U}),\beta=(\beta_{L},\beta_{U}),$ $d=\sim\langle d^{1},d^{t},d^{f}\rangle$
.
maximlze $cx$
subject to $\{c^{1}+(1-\beta_{L})c^{t}\}x\geq d^{1}-(1-\beta_{L})d^{t}$,
$\{c^{1}+(1-\beta_{U})\iota^{f}\}x\geq d^{1}-(1-\beta_{U})d^{f}$ ,
$\{a_{i}^{1}-(1-\alpha_{L})a_{i}^{t}\}x\leq b_{i}^{1}+(1-\alpha_{L})b_{i}^{t}$ , $i=1,2,$ $\cdots$ , $m$ ,
$(VLP-(\alpha,\beta,\tilde{d}))$





, 5 ” ( )
, 3
, 6 ” .
, ,
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